In this article, my focus is the derivation, analysis and implementation of a new modified one-step implicit hybrid block method with five off-step points. The derived method is to solve directly initial value problems of fourth order ordinary differential equations. The approach for the derivation of the method is to interpolate the approximate power series solution to the problem and to collocate its fourth derivative at the grid and off-grid points to generate systems of linear equations for the determination of the unknown parameters. The derived method is tested for consistency, zero stability, convergence and absolute stability. Accuracy and usability of the method are determined with some test problems and the results obtained are found to be better in accuracy than some existing methods.
Introduction
In sciences and engineering, mathematical models are developed to understand as well as to interpret physical phenomena, many of such phenomena, when modeled, often result into higher order ordinary differential equations of the form:
, , , 
and to solve the resulting system of equations by any of the existing methods of solving first order ordinary differential equations. Literatures abounded in this old conventional method of solving problems of type (1) numerically are [1] - [3] . The drawbacks of this method include computational cumbersomeness and longer computer tine and space. In addition, [4] observes that these methods do not utilize additional information associated with a specific ordinary differential equation, such as oscillatory nature of the solution. To circumvent these drawbacks, many researchers have solved (1) directly; amongst these are [5]- [7] who develop blocked methods for numerical solution of fourth order ordinary differential equations. [8] develops linear multistep method for solution of fourth order ordinary differential equations whose implementation is Predictor-Corrector mode. Consequently, my motivation in this work is the success story of the adoption of single step method with five off-step points for direct numerical solution of fourth order ordinary differential equations which eliminate the use of predictors by providing sufficiently accurate simultaneous difference equations from a single continuous formula and its derivatives.
Derivation of the Method
We take our basis function to be a power series of the form:
( ) 
The fourth derivative of (3) gives 
By putting (4) into (1) we have the differential system: 
By putting these system of equations in the matrix form and then solved to obtain values of parameters j a 's, 1 0, , 6 j =  which when substituted in (3), yields, after some manipulation, a hybrid linear method with continuous coefficients of the form:
The coefficient of We evaluate (9) at 1 0, ,1 6 t = to obtain the discrete one step formula 
The first derivative of ( ) 
The third derivative of ( ) 
It is noted that the general fourth order odes involve the first, second and third derivatives. The derivatives can be obtained by imposing that:
By using (14) and evaluating (11), (12) and (13) 
By combining the schemes (10), the first, second, third derivatives schemes (15) together and write them in block form, using the definition of implicit block method in [9] to obtain the block formula describe as follows:
λ is the power of the derivative of the continuous method and p is the order of the problem to solved: 434450925748224 1231718400
Order and Error Constant of the Main Method (10c)
By rewriting the main method (10c) in the form: 
Expanding (24) in Taylor series in the form: 
Since 0 10 , , 0 C C =  but 11 0 C ≠ see [10] ; then the main scheme is of order 7 and the error constant is:
Zero Stability of the Block
The block (17) is said to be Zero stable if the roots 1, 2, , Adopting the boundary locus method whose equation is given by: From here, it could be seen that the region of absolute stability of the method is given by ( ) ( ) 96.407, 0
x θ = − which satisfies the condition for A-stability, similarly the interval of periodicity lies in interval ( ) ( )
, 0
Numerical Experiments
To test the accuracy, workability and suitability of the method, I adopted our method to solving some initial value problems of fourth order ordinary differential equations. Test Problem 1 I consider special fourth order problem: My method was used to solve the problem and result compared with [6] . The result is as shown in Table 1 
My method was used to solve the problem and result compared with [8] . The result is as shown in Table 2 .
Numerical Results
I make use of the following Notations in the 
Discussion of Results
In this paper, I propose an accurate five off-step points modified implicit block algorithm for the numerical solution of initial value problems of fourth order ordinary differential equations. For better performance of the method, step size is chosen within the stability interval. The order of my method is of order 7 higher than that of [6] of order 4, which collaborates the principle, that the higher the order of a method is, the more accurate it is. The absolute errors in [6] are more than those of the new methods; this also means that the new methods are accurate than [6] which is of order 4 and implemented in block mode.
The results of my new method when also compared with the block method proposed by [8] showed that my method is more accurate. 
